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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED

NOV 13 1970

Honorable Richard A. Snelling
Governor of the State of Vermont
State Capitol .
Montpelier, Vermont 05602

Dear Governor Snelling:

Inclosed is a copy of the Woodward Reservolr Dam Phase' I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and 1s based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 1s included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actlions taken to implement them. This follow—up
action is a vitally important part of this program. :

A copy of this report has been forwarded to the Department of Water
Resources, the cooperating agency for the State of Vermont. In
addition, a copy of the report has also been furnished the owner, The
Farm and Wilderness Foundation Inc., Plymouth Union, Vermont 05056.

Copiles of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Water Resources for your cooperation in carrying out this program.

-

Sincerely,
Incl M%é
As stated Colonel, Corps of Englneers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No: vT 00209

Name of Dam: Woodward Reservoir

Town : Plymouth

County and State: Windsor County, Vermont
Stream: Reservoir Brook

Date of Inspection: April 23, 1979

BRIEF ASSESSMENT

The Woodward Reservoir Dam is a stone-earth fill dam with a con-
crete emergency spillway. The dam is approximately 150 feet long with
a maximum height of 30 feet and a crest width of 48 feet. The down-
stream face is vertical, made of stone; while the upstream face has a
slope of approximately 1 on 2 with a concrete slab along the top of
the slope for embankment protection. The dam and impoundment are part
of The Farm and Wilderness Camps, used solely for recreation. The
reservoir surface area is approximately 10l acres while the drainage
area comprises 2.87 square miles.

The gate house located immediately ahead of the concrete spillway

provides control of a 2-foot by 2-foot stone box low-level outlet.

Based on intermediate size and significant hazard classification,
in accordance with "Recommended Guidelines for Safety Inspection of
Dams, Department of the Army, November 1976," the test flood for this
dam is one-half the probable maximum flood (PMF). The test flood inflow
was found to be 4732 CFS (1649 CSM) which after routing is reduced to
an outflow of 2554 CFS (890 CSM). The routed test flood outflow based
on no stop logs in place overtops the embankment by approximately 2.8
feet. The combined low-level outlet and spillway capacity, without
embankment overtopping, is 564 CFS which is 22 percent of the test flood.

The following significant conditions were observed:

1. Erosion has occurred at both upstream abutments and sloughing
of the impoundment shoreline has started.

2. Small trees have been allowed to grow from the masonry on the
downstream face.

3. An area of leakage estimated at 7 to 8 GPM was found downstream
of the left abutment. :

4, The downstream vertical face of the spillway is in very poor
condition. Severe spalling for the full height has exposed
the reinforcing.
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5. Erosion at the downstream toe of the dam has undermined the
outlet conduit.

The Woodward Reservoir Dam is in poor condition and subject to
continued deterioration when water flows.through the spillway. A
detailed assessment and recommendations for remedial action are con-
tained jn Section 7 of this report. In summary, it is recommended
that the following actions be instituted under the guidance of a
qualified engineer within one year of the receipt of this report:

1. Design plans to repair the undermining at the toe of the
spillway and to prevent future undermining.

2. Design and reconstruction of the downstream face of the
spillway and the training walls.

3. Assess the spillway capacity.
4. Prepare a formal warning system.

_ In addition the dam should be continucusly monitored during high
flows and the gate opened as necessary to minimize flows over the
spillway. Normal lake level should be lowered until the recommended
repairs can be accomplished.

Following the repairs listed abeve, institute an annual safety
technical inspection program, to include monitoring the seep to the
left of the spillway.

o

O
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Tais Phase 1 Inspection Repert 02 Woodward Reservoir Dam

has been reviewed by the undersigned Review Board members. 1In our
opinion, the teported findings, conclusions, and recommendations are
consistent with the Recormended Guidelines for Safety Insvection of
Dzcs, end with good engineering judgzent and practice, and is hereby'
submitted feor approval.

%VV"MW/“/WAAA—

B*fifx&ms JR., MEMFLR
er Cont¥ol Branch
puglneerlng Division
] &
M/g’@}f

JOSEPE A. MCELROY, MEMRER
Forzdation & Materials Branch
Engineering Division

CARNEY M. J.LRZIA.I\, CHAIRMAN
Chief, Structural Section
Design Branch

Engineering Division

APPROVAL RECOMMENDED:

C::;211H_I /55 ;zﬁ;4<f Ldr

AOF B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I Inves-
tigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314, The purpose
of a Phase I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing and
detailed computational evaluations are beyond the scope of a Phase
I Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions '
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure. '

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evelutionary in nature, It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
NAME OF DAM: WOODWARD RESERVOIR

SECTION 1 - PROJECT INFORMATION

1.1 General

a.

b.

Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United
States.. The New England Division of the Corps of Engineers
has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Dufresne-
Henry Engineering Corporation has been retained by the New
England Division to inspect and report on selected dams in
the State of Vermont. Authorization and notice to proceed
were issued to Dufresne-Henry Engineering Corporation under
a letter of November 20, 1978 from Max B. Scheider, Colonel,
Corps of Engineers. Contract No. DACW33-79-C-0010 has been
assigned by the Corps of Engineers for this work.

Purpose

(1) Perform technical inspection and evaluation of non-
federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely
manner by nonfederal interests.

(2) Encourage and prepare the states to initiate quickly
effective dam safety programs for nonfederal dams.:

(3) To update, verify and complete the National Inventory
of Dams.

1.2 Description of Project _ )

a.

Location

The Woodward Reservoir is located in the Town of Plymouth,

Windsor County, Vermont, in the south central section of the
State, at 43°34.5' N latitude and 72°45.7' W longitude.

The dam is located immediately adjacent to Route 100, approxi-
mately 2 miles south of West Bridgewater, Vermont. The stream
below the dam, called Reservoir Brook, is a tributary of the
Ottauquechee River.



b.

Description of Dam and Appurtenances

The Woodward Reservoir Dam is 150 feet long with a maximum
height of 30 feet and a top width of 48 feet. It is an earth
£f11ll masonry dam with a vertical stone downstream wall,. The
exposed upstream face of the dam consists of a vertical con~
crete face with a height of 3.7 feet and a lower part sloping

g Y

'.‘1 vertical to 2 horizontal. Dimensions of the slab are unknown

e.

f.

The gate house sits above an extended concrete slab which also
serves as the floor of the emergency spillway, and provides
control for a 2-foot square stone low-level outlet. A log bar
screen is located on the intake of the low-level outlet.

The concrete spillway is approximately 14 feet wide by 3~-1/2
feet high. A bridge spans the spillway providing access to
the Farm and Wilderness Camps.

Diagonally between the gate house and upstream corners of the
spillway is provision for the placement of stop logs.

Size Classification

The dam has a maximum height of 30 feet and an impoundment of
1428 acre-feet. The United States Corps of Engineers' guideline:
place dams with impoundments more than 1000 acre-feet in the
intermediate classification. The Woodward Reserveoir is therefo
classified as intermediate.

Hazard Classification

A failure of the Woodward Reservoir Dam would release an initial
flood wave of approximately 20 feet in height. Due to the steer
mountain slopes below the dam the wave would not dissipate very
quickly. Several homes are located downstream along the banks
of the brook. At least three houses would receive major damage.
One house sits approximately 11 feet above the stream bed, while
two other homes are 14 feet above the stream bed. Therefore,

the hazard classification of this dam is significant.

Ownership . o ’ .
The Woodward Reservoir and dam.are currenfly owned by:

The Farm and Wilderness Foundation, Ine,
Plymouth Union, Vermont 05056

Operator

The dam is currently being maintained by the Farm and Wilder-
ness Foundation, Inc. Thé contract is Mr. Rich Satterthwaite,
telephone 802-422-3445, The Plant Manager is Mr. Bruce Nelson.

1-2
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Purpose

The dam was originally built to act as storage and to regulate
stream flow for power plants located downstream. Currently
the reservoir is used solely for recreational purposes associ-
ated with The Farm and Wilderness Camps.

Design and Construction History

According to a bronze'plaque set into the left abutment, the
original dam was built in 1922. No design or construction data
are available.

Normal Operating Procedures

There are no routine operations involved with this dam other
than opening the low-level outlet in the fall and closing it
and installing stop logs in the spring. The water level is

lowered for the winter duration to prevent ice damage to the
gate house, and is allowed to rise in the spring for summer

recreational purposes.

Pertinent Data

a.

Drainage Area

The total drainage area for the Woodward Reservoir includes
2.87 square miles of moderate to steep forested land. One
mountain stream drains approximately 40 percent of the basin

- and enters the reservoir on the southwestern section. The

soils within the drainage area are well drained loamy soils with
mostly shallow hardpan or bedrock.

Diécharge at the Dam Site

(1) Outlet Works

The spillway, which ig 13.9 feet wide, is spanned by an
access road bridge. The only other discharge is from a
low-level 2-foot square stone outlet which can be con-
trolled at the gate house.

(2) Maximum Known Flood at Dam Site

There are no flow records available for the Woodward
Reservoir.

(3) Ungated Spillway Capacity at Top of Dam

438 CFS at elevation 1349.

1-3



(4) Ungated Spillway Capacity at Test Flood Elevation

587 CFS at elevation 1351.8.

(5) Gated Spillway Capacity at Normal Pool Elevation

Not applicable.

{(6) Gated Spillway Capacity at Test Flood Elevation

Not applicable.'

{(7) Total Spillway Capacity at Test Flood Elevation

587 CFS at elevation 1351.8 (stop logs ocut).

A AL

s

ToEal Proiégﬁ'Discharge at Test Flood Elevation

2554 CFS at elevation 1351.8.

e e,
T e e e et T it

¢. Elevation Data

(1) Streambed at Centerline of Dam

1319.~

(2) Maximum Tailwater

‘Not applicable.

(3) Upstream Portal Invert Diversion Tunnel

Not applicable.

(4) Recreation Pool {(Normal)

1346 (includes 2' of stop logs).

{(5) Full Flood Control Pool

Not applicable.

{(6) Spillway Crest

1344.

{7) Design Surcharge (Original Design)

Unknown.

R E
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(8) Top of Dam
1349,

s

(9) Test Flood Surcharge

1351.8.

e n ”_WWW"“‘,WN::‘\
d. Reservoir Data

(1) Length of Maximuﬁ Pool

5650 feet.

{2) Length of Recreation Pool

5600 feet.

(3} Length of Floocd Contrel Pool

Not .applicable.

e. Storage Data

{1) Recreation Pool

1122 acre-feet,

- {2} Flood Control Pool

Not applicable.

{3) - Spillway Crest Pool
918 acre—feet:

(4) Top of Dam
1428 acre-feet.

{5) Test Flood Pool

1714 acre-feet.

f. Reservoir Surface Area

(1) Recreation Pool

101 acres.

{2) Filood Control Pocl

Not applicable.
1-5



(3) Spillway Crest

101 acres.

(4) Test Flood Pool

102 acres.

(5} Top of Dam

102 acres.

Dam
(1) Type
Masonry-earth fill with concrete lined spillway.
(2) Length
Overall: 158 feet.
Spillway: 13.9 feet.
(3) Height

Maximum 30 feet.

(4) Top Width
48 feet.

(5)_ Side Slopes

Upstream: Approximately 1 on 2.
Dowvnstream: Vertical.

£{6) Zoning
None known.

(7) Impervious Core

None known.
(8) Cutoff
None knowm.

(9) Grout Curtain

None knownm.
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i.

(10) Other

Not applicable.

Diversion and Regulating Tunnel-

Not applicable.

Spillway

(1)-

(2)

(3)

(4)

(5)

(6)

(7

Type

Concrete spillway, acting as a broad crested weir/orifice
controlled by 2 feet of stop logs.

Length of Weir

13.9.

Crest Elevation

1344,
Gates
None.

Upstream Channel

Reservoir approach channel.

Downstream Channel

Natural streambed.

General

Vehicle access bridge across spillway - entrance to The

Farm and Wilderness Camps.

Regulating Qutlets

The only control of the water level other than the placement
or removal of the 2 feet of stop logs, is the low-level outlet.
The low-level outlet has a log bar screen at the intake,

measures 2-feet by 2-feet, and is made from stone., Control
of the outlet is provided at the gate house with a gate and

stem.

Capacity for the low-level outlet at normal pool ele-

vation is 119 CFS and at the test flood elevation is 133 CFS.



2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

Design Data

R E

There is no design information available for this dam. |

Construction Data

There is no significant construction data available other than a
builder's plaque set into the concrete wall at the dam site, and
some correspondence on file with the Vermont Department of Water
Resources. The plaque indicates that the dam was constructed in
1922 by Barry, Cashman & Company, Inc., Engineers and Constructors,
Boston. According to the correspondence, the spillway walls and
floor slab were replaced in May of 1966. Mention was made of
leakage discovered during the spillway replacement, yet no remedial
measures were recorded,

Operation Data

Operational procedures have been assigned to Mr. Bruce Nelson,
Plant Manager, by Mr. Rich Satterthwaite (telephone 802-422-3443).
Mr. Nelson's duties involve installation and removal of stop logs,
operation of the wvalve controlling the low-level outlet, and gen-
eral supervision of the dam site. The water level of the reservoir
is lowered in the f£all to prevent ice damage to the gate house
during the winter. In the spring the level is allowed to rise and
is maintained during the summer months with the placement of stop
logs for recreational purposes.

Evaluation of Data.

a. Availability

The design and construction records for this dam are not avail-
able.

b. Adequacy
The structural and hydraulic adequacy of this dam could not be
determined based on original design calculations and plans, but

rather on visual inspection, past performance history and sound
engineering judgment. ‘ :

c. Validity

Not applicable.

2-1
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

a.

General

The Woodward Reservoir Dam is judged to be in poor condition
based on the visual inspection. The downstream face of the
emergency spillway has scoured badly and leakage was found
near the left abutment.

Dam

The dam is an earth fill stone masonry dam located on the
northern end of the reservoir adjacent to Route 100, The.dam
is approximztely 150 feet long with a top width of 48 feet and
a maximum height of 30 feet. The upstream face of the dam is
protected by a concrete slab and concrete wall as shown in
Photos 1 and 2.

The condition of the concrete is fair with spalling occurring
particularly at construction joints. Some erosion has occurred
at the left and right abutments as shown in Photos 1 and 5.
According to the Plant Manager, Bruce Nelson, this happened
during the 1973 flood.

The downstream vertical face is constructed of stone masonry
and is in fair condition. Some small trees have been allowed
to grow from the masonry (see Photo 7). Photos 9 and 10 show
leakage from the left abutment. The cardboard box shown in
Photo 9 can also be seen in Photo 8 and indicates the location
of .the seep in relation to the left abutment. The leakage was
found to be 3 feet higher in elevation than the low-level out-
let which would indicate the fiow is coming through the dam or
possibly around the left abutment. The flow was estimated at
7 or 8 gallons per minute.

Appurtenant Structures

The concrete emergency spillway is located in the center of
the dam and is 13.9 feet wide (Photos 2 and 3). Over it sits
an access bridge (See Photo 4). The distance between the spill-

way floor and the I-beams of the bridge is 3.5 feet. The spill-

way floor and walls are in good condition. One crack has
developed in the right spillway wall and spalling has occurred
along the top of the walls and several other locations. On the
upstream end of the spillway are two concrete abutments which
allow for the placement of 2-feet of stop logs. The stop logs
are placed diagonally between the end of the spillway and the
back of the gate house. The downstream vertical face of the

3-1
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spillway is in very poor condition. As Photo 8 indicates,
the concrete facing has been completely scoured, exposing
reinforcing rods and large cobbles which were used as aggre-
gate. The photograph also shows the remains of two training
walls which have been completely worn away.

e

Upstream of the spillway sits a gate house elevated above the
spillway floor slab by two concrete supporting walls (Photo 3).
The gate house provides control of a 2-foot square stone low-
level outlet. According to the Plant Manager, the low-level
outlet has a log bar screen on the intake. The inlet was under
water and not visible during the inspection., The gate is in
good working condition and was operated easily during the
inspection, The stem had to be repaired in April of 1978. The
downstream end of the low-level outlet has been severely scoure
(see Photo 6) and with the added effect from the emergency
spillway directly above, has started to undermine the dam.

d. Reservoir Area

The reservoir area consists of approximately 101 acres and is
used solely for recreational purposes. The upstream banks have
trees growing on them with roots being exposed, indicating
slight sloughing of the banks., Some sedimentation has occurred
directly upstream of the dam,

e. Downstream Channel

.+ The channel downstream of the Woodward Reservoir is a natural
streambed. Several trees have grown immediately downstream of
the dam, and some debris has collected. The remainder of the
channel is very rough filled with many boulders ({see Photo 7).

Evaluation

The dam was found to be in poor condition based on the visual
inspection. Some erosion and sloughing have occurred on the up-
stream abutments. The gate house and service gate are in good
condition. However, the downstream spillway face has completely
deteriorated including the training walls. Further deterioration
is likely to continue when water flows through the spillway. Along
with the scouring effect, undermining of the dam has started and

is endangering the stability of the dam, A seep of 7 to 8 GPM was
discovered at the left abutment, thought to be flowing through the
dam. The trees growing on the dowmstream masonry wall can accelerat
deterioration of the wall.
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4.1

4‘2

4.3

4.4

4.5

SECTION 4 ~ OPERATIONAL PROCEDURES

Procedures

The established operational procedures for the Woodward Reservoir
Dam consist of regulation of the water level. In the fall the
level is lowered by opening the low-level outlet, and in the spring
the level is allowed to rise and is maintained throughout the sum-
mer by the placement of stop logs.

Maintenance of Dam

There is no maintenance being performed on this dam,

Maintenance of Operating Facilities

The maintenance of the operating facilities consists of periodic
inspection, operation and necessary repair of the gate and

gate house controlling the low-level outlet. According to the
Plant Manager, Bruce Nelson, the valve stem had to be repaired in
April of 1978.

Description of Warning System

Rone exists for the Woodward Reservoir Dam

Evaluation

The maintenance of the gate house aad valve is adequate. The main-
tenance program should be extended to include the clearing of brush
and a few trees immediately downstream of the dam.

In addition, a plan for spillway and low-level outlet flow control
should be initiated and maintained during periods of flooding and
heavy rains.
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SECTION 5 - HYDRAULIC AND HYDROLOGIC EVALUATION

FEvaluation of Features

cmalah af

a. General

The Woodward Reservoir Dam is an earth fill masonry dam with
a concrete spillway which acts as a broad crested weir. The
impoundment is used solely for recreation.

b. Design Data
There is no existing design data available for this dam. The
hydraulic/hydrologic calculations were based on field measure-~
ments.

c. Experience Data

There are no records available for Woodward Resérvoir. However,
according to the Plant Manager, Bruce Nelson, the dam was
slightly overtopped during the 1973 flood. Water during the
June-July 1973 flood flowed over the dam at each of the abut-
ments.

d. Visual Observation

The visual inspection of the dam revealed erosion at both right
and left upstream abutments, caused by the 1973 flood. Also
observed was the severely scoured downstream face, with only
remnants for training walls. One major seep was found on the
dovnstream left abutment approximately 3 feet higher in eleva-
tion than the low-level outlet. This leakage was believed to

be coming either through the mass of the dam or arcund the
entire abutment,

e. Test Flood Analysis

Based on a size classification of intermediate and a hazard
classification of significant, the test flood was selected to
be one-half the probable maximum flood (1/2 PMF). The test

od was developed using the computer program HEC-1 from the
U. S. Army Corps of Engineers. The peak inflow was found to
be 4732 CFS (1649 CSM) and after routing Lhrough surcharge
storage, the routed test flood outflow isj2534 CFS.) During
the test flood the Woodward Reservoir Damw would be overtopped
by approx1mately 2.8 feet of water, assuming that “thHe spillway
stop 10g8 ™ were ot in place and that heither the left abutment
Ror Route 100 were eroded first. The combined capacity of the
low-level outlet and the spillway is 564 CFS which 1s 22 per-
cent of the test flood.

Me@»« );?Mt" muﬂp(ﬂ“ Fend gﬂai‘iﬁxjf, —
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In the event the Woodward Reservoir Dam failed with the water
elevation level at the top of the dam an initial wave of
approximately 20 feet high would be released. The discharge
would be approximately 10,500 CFS. Due to the steep mountain
side slopes, this wave would continue down the wvalley. Approx-
imately 1200 feet downstream Route 100 would be overtopped by

2 feet of water, surcharging the culvert there, and because of
the steep channel gradient, this section of highway would be
destroyed. About 5200 feet downstream of the dam, a house
which sits on the bank of the Reservoir Brook, 1l feet above
the streambed, would be undermined and destroyed. Further down-
stream, approximately 6200 feet from the dam, five or six homes
are situated in a field near thebrook. At this point the water
would be 2 feet deep surrounding the homes, two of which are
approximately 14 feet above the streambed. Thus much damage
and possible loss of lives would result if the Woodward Reser-
voir Dam failed.

i loss “(ew wo!

f. Dam Failure Analysis {
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

b.

e,

Visual Observations

The visual inspection did not disclose any signs of immediate
instability. However, the spalling, exposed reinforcement and

it ol s

undermining of the downstream face of the spilillway significantly

reduce the degree of stability of the dam.

Design and Construction Data

There is practically no design or construction data available
and thus, the stability of the dam cannot be formally analyzed.

Operating Records

Available records indicate scour of spillway channel and that
repairs teo the channel were made. There are no other records
available which are of significance with respect to stability.

Post-Construction Changes

There are no records of post-construction changes.

Seigmic Stability

" The dam is located in Seismic Zone 2, and in accordance with

the recommended Phase I guidelines does not warrant seismic
analysis,
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7.1

7.2

'SECTION 7 -~ ASSESSMENT, RECOMMENDATIONS/
REMEDIAL MEASURES

Dam Assessment

a.

Condition

Based on the visual inspection, the condition of the Woodward
Reservoir Dam was judged as poor. The considerable spalling
and erosion of the downstream face of the spillway and the
undermining of its foundation endangers the safety of the dam,
particularly when water flows through the spiliway.

Adegquacy of Information

Due to very limited design and construction data, the assess~
ment of the condition of the dam is based solely on the visual
inspection and engineering judgment.

Urgency

The recommendations presented in Sections 7.2 and 7.3 should
be carried out within one year of receipt of this report by
the owner.

Need for Additional Investigations

There is no need for additional investigations beyond those
recommended in Section 7.2

Recommendations

Plans should be prepared by a qualified professional engineer for
the following:

a.

Repairs of the undermining at toe of the spillway and design of
measures to prevent future undermining.

Repair of downstream face of spillway and reconstruction of
training walls.

Assessment of the spillway capacity.

Inspection of the outlet conduit and repairs as necessary.

The lake level should be lowered a few feet below the spillway °
crest and continuous monitoring provided during periods of high
flow until the recommended repairs can be implemented.



7.3 Remedial Measures

a.

Operation and Maintenance Procedures

1. An annual safety technical inspection program should be
instituted. It should include monitoring of the seep to
the left of the spillway.

2. The routine maintenance of the dam should include repair
of eroded areas, patching of minor spalling in concrete
and removal of trees growing onthe downstream face o¢f the
dam and from the discharge channel.

3. A formal warning plan should be prepared.

[ POREF
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APPENDIX A

VISUAL INSPECTION CHECK LIST



VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT WOODWARD RESERVOIR ' DATE April 23, 1979

TIME _3:00 PM - 5:00 PM

WEATHER C(Clear, cool

W.S. ELEV, 1342.5°U.S. DN.S.

PARTY:

1. Walter A. Henry D-H 6.

2. Sherward G. Faransworth D-H 7.

3. Gonzalo Castro GEL 8.

4. Bruce Nelson, Plant Manager, 9.
Farm & Wilderness Foundation
5. ° 10.

PROJECT FEATURE - INSPECTED BY REMARKS
1.

2.

S
[
[
- L)




PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR DATE__ April 23, 1979
PROJECT FEATURE NAME
DISCIPLIKE NAME

3

AREA EVALUATED CONDITION j

DAM EMBANKMENT (Earth and stone
masonry)

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement of Settlement of Crest
. Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
- Items on Slopes

Trespassing on Slopes

.Sloughing or Erosion of Slopes or
Abutments

" Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at ox
Near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vegetation

1348.5 to 1350.
1342.5

Minor cracking, upstream face.
Gravel road.

None apparent,

None apparent.

None apparent.

Upstream face - none apparent. Down
stream face - too irregular to judge

Erosion at both right and left
abutments.

upstro
Not applicable.
Not applicable.

Erosion at both right and left
abutments.

upstr
Not applicable.
Not applicable.

Seepage at left side embankment, 10+
from spillway, 3 feet above outlet.

None observed.
Noﬁe knowm., .
None knowm.
None knowmn.

None
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PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR

'PROJECT FEATURE

DATE April 23, 1979

NAME
‘DISCIPLINE NAME
AREA EVALUATED

CONDITION

DIKE EMBANKMENT

Crest Elevation

Current Pocl Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest

Lateral Movement

- Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete

Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing'or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment ot Downstream
Seepage

Piping or Boils _
Foundation Drainage Features

Toe Drains

-Instrumentation System

Vegetation

NONE.

A-3



PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR ‘ DATE _ April 23, 1979
PROJECT FEATURE ‘NAME
DISCIPLINE ' NAME

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE STRUCTURE

2. Approach Channel Below water surface, unable to pass -
Slope Conditions judgment.
Bottom Conditions
Rock Slides or Falls
Log Boom °
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure ) Below water surface, unable to pass
Condition of Concrete judgment

Stop Logs and Slots

R BT



PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR DATE APRIL 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS — CONTROL TOWER

a. Concrete and Structural
General Condition

Condition of Joints

Spalling
Visible Reinforcing

Rusting or Staining of Concrete

Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in Gate

Chamber

Cracks

Rusting or Corrosion of Steel

~ b. Mechanical and Electrical

i T

Air Vents

Float Wells
Crane Hoist
Elevator
Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System

Good condition.

None visible, below water level if any
exist.

Minor spalling.

Left corner, ice has chipped off corner,
minor to total structure.

None observed.
None observed..
Not applicable.

None observed. Gate was shut at time of
inspection.

None observed.

Yot applicable.

None observed.
None observed.
None observed.
None observed.
None observed.

Good working condition. Repaired April
1978. Hand operated.

Not applicable.
Not applicable.
Not apblicable.
Not applicable.




PROJECT WQODWARD RESERVOIR

PERIODIC INSPECTION CHECK LIST

DATE April 23, 1979

PROJECT FEATURE

NAME

DISCIPLINE NAME
AREA EVALUATED CONDITION

QUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitatioﬁ
Cracking

Alignment of Monoliths
Alignment of Joints
Numbering of Monoliths

Not Applicable.

A At
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PERIODIC INSPECTION CHECK LIST

PROJECT WUNODWARD. BESERVOIR DATE _ April 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS — OUTLET STRUCTURE

AND QUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence

" Condition at Joints

Drain.Holes
Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Not Applicable.




PERIODIC INSPECTION CHECK LIST

PROJECT HOODWARD RESERVOIR DATE _ April 23, 1979
PROJECT FEATURE . NAME
DISCIPLINE NAME
;
AREA EVALUATED | CONDITION !

OUTLET WORKS - PRINCIPAL SPILLWAY
~ WEIR, APPROACH AND DISCHARGE- CHANNELS

a. Approach Channel Under water.
' General Condition Good condition.
Loose Rock Overhanging Channel Not applicable.

Trees Overhanging Channel Yes. .
Floor of Approach Channel Lake bed with some sediment.
b. Weir '
' General Condition of Concrete Good.
'Rust or Staiqiﬁg None observed.
Spalling Minimal.
Any Visible Reinforcing None.
Any Seepage or Efflorescence None.
Drain Holes None.
c. Discharge Channel Natural river bed.
General Condition Good.

Loose Rock Overhanging Channel Very steep slopes 1:1-1/2 (V-H).

Trees Overhanging Channel Several.
Floor of Channel Boulders.
Other Obstructions None.

d. Spiliway (Downstream Face) Concrete Structures _
General Condition of Concrete Very poor condition for full height.
Rust or Staining Very poor condition for full height.
Any Visible Reinforcing Very poor condition for full height.
Drain Holes None,
Training Walls Very poor condition, training walls p:

all gone, severe undermining.




PERIODIC INSPECTION CHECK LIST

PROJECT __ WOODWARD RESERVOIR DATE April 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

T

e

OUTLET WORKS - SERVICE BRIDGE

a. -Super Structure
Bearings
Anchbr Bolts
Bridge Seat
Longitudinal Members
Underside of Deck
Secondary Bracing
Deck
Drainage Systeﬁ
Railings

. Expansion Joints

Paint

b. Abutment & Piers

General Condition of Concrete

Alignment of Abutment
Approach to Bridge

Conditrion of Seat & Backwall

Not applicable.




PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR

DATE April 23, 1979

‘NAME

'PROJECT FEATURE ~
DISCIPLINE NAME
i
;
R 1
AREA EVALUATED CONDITION

RESERVOIR AREA

Stability of Shoreline
Sedimentation
Changes in Watershed Runoff Potential

Upstream Hazards

Downstream Hézards
‘Alert Facilities
Hydrometeorological Gauges

Operational and Maintenance
Regulations

Some erosion.
Not observable.
Minimum.

Possibly a few homes are reached by
high flows over dam crest.

Several homes. -
None known.

None known.

None.

A-10
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APPENDIX B

PROJECT RECORDS AND PLANS:



State Ofi- e Building
Montpelier, Vermont

APPLICATION FOR CONSIRUCTION PERMIT FOR DAM

- FARM. AND ‘JIHEF.IIE‘SSCAHIS - Date .AFRIL.1lst,.1966........ 7
\ddress . Plymouth Union......ccoovmicnnnn. _ '
................................................................................. Tel. No. 1157~2141 . (Wadstk). ...
m of Structure _

o PLYmOutR e s Shown on USGS Quadrangle .........cccoooooieiniiicnen,
of §ireain lokes Woodward. Reservoir...... at ... inches south of Lat. ...,

and ... inches ::srtt tc1>f Long. ...
west

ions for reaching site from nearest village or route intersection:
ee sketch on reverse side) Turn south on Rte 100 from Route 4 at. West Bridgewater.

..............................................................................................................................................................................

B P T TR T T TRy P T IN

s an application for: (New Construction) (Alteration} (Repair) (Removal)
(check one or more of above)

pond is $o-bo-used for: ...swimning,..canoeing, <.fiahing,...e‘ztd. ......................................................
nsions of Pond: width % mile....... length..13 miles .. area.Somebody.said.100.acres.........
num depth of water immediately above dam: ... ¢, . 10..£28%. ... cccocoereei e et
ne of water in cubic feetyver 500 y Q00 vttt i s b
length of dam: .../ s é:'?%‘
. width of spillway: ......... / '“/ / ........................................................................................................................

ht of dam: ... OZ{%’/ ................................... s

lt of base: ......... -@M‘%J &’ et b
of spillway construction: ... Cxf -'-‘:r_bd e e et
. . . .
» of dam construction: ... <£’~—~--—-(\(( ~tZ - (91?((/1{// .....................................

way section will be set on: (Bedrock) (Gravel) (Clay) (Tl e 1T
(check one of above)



Remarks® The gbove questions. are frasmed. for a.pond TO.3BE.CCISTRUCTED. This.-is a.ye
JOb which doesn'% need doing now, but is more conventént now because the Town is
in-a. new bridge. ova . the. spillway with I-beams! We propose- to -re-surface the filoo
spillvay Lh-6deep -- perhaps 2" would ¥~ - . "ficiemb; we'll be glad of your counsel
ta.set. up.new side.walls. just. dnside. Cpresent. craok:mg wallsy- probably--8% thick
if you think less would do). Since the men and,) quipment are sboub thr working at
Camps, we would like to catch them Signed:...& T -—-qfﬁ o B av=y ¥

now, to save expense. Please lst us TN owner.

here from you soonw
~= And Nonald Webster,

Rord PRI TG With TRY LppiRuba therpliign wwitvineg. KBA.
and Specifications.

Name of Engineer, if any ... ool s s s

Note No. 2: Enciose copy of letter of notice to se-
lectmen of the town in which such
dam is to be located. Form WT
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VERMONT DIPARTHMEMIT OF "JATRR RTSQURCES

INFOPMATION SURET

3
*
A ol ’ . . 7 %
Name of Dam fér_.;,"/“";('é(/a"»tﬁ /I-'Zn_/- Town t.’/'/fu-f.-.':l/z-
- %
Owner 1(1/1 ;-'.l'a.(_;Z ZL'(."/',’{—_‘_ Mame of Stream C..d/'/‘-,#?_u,t.‘/‘/t/(- Ié'.'(;- Z——’l-t‘f
; -"r‘v ¥ "5{’ ¢1.’<”quo4 C:{-gu‘ ) (EJJLL- [
Address ALK Ll an 4 Classification
4’/ . .
/’j'::"m / DA ]
U.S.G.5. Coordinates: Lat. A3 3d ' og” Lona. 11?*-/;' 2"
U.8.5.5. Van fid. s Pot. (1€}  Aerial Photos #f ¢.-H 1o v 2d gz
’ g
U.S.G.5. Elev. 2 Srillway /344
Total Length of nam /437133 Crest “"idth of Fmerdgency Zﬁ’ /3
) Snillwav
. 4 , /
Width of Ton o§ o Maximum Heiaht R@ 26.5
Srillway Canacity: Princinal Mmergencv
Pond Area SAC aeasas Nrainace Area A g er v

Pond Volume: !'lormal “later Level NDesian Hioh Water Level

Yiaximum Yater Depth: ‘“ormnal “later Level Nesion Hion Water ,o°
Lavel

Storaqge Nefore Emerdencv Spillwav is Tised

Use of Peservoir é§24;&4i1qyi

Description of Dam: Ste P ;?. » :f?ZLh/

Description of Spillwav(s):

r .
ﬁu-— e /:._. Sy Ce—

Designed by Year Ruilt

Hearing Date Oriler Nate

Additional Remarks:
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OFFICE MEMORANDUM

¥

For the Record
Andre J. Rouleau

Woodward Reservoir (Plymouth Pond), Plymouth, Vermont

December 30, 1970

Received a telephone call from Mr. Earl Cram on December 28,
1970, who has a camp on the pond. He was concerned about the pro-
cedure for registering concern about the management of water levels
of the pond. I had suggested to a colleague of his that he should
write a letter outlining the problem.

In general, the lake is drawn down in a 2 to 3 week period,
to about 12 to 15 feet below normal summer level. There is more

than 20 acres left when the lake is drained to the bottom of the
dam,

"In 1969, drawdown commenced in mid-August in order to repair
docks at the Webb's. Actual repair started in early November.

In 1970, drawdown commenced in mid-August to repair the dam.
Actual repair started in early November.

The point that Mr. Cram makes is that these objectives could
still be attained without an early drawdown which adversely affects
the other landowners on the porid and also the general public who
views the lake and use the Fish and Game Department access.

He also wished to alert us about a building foundation on the
lakeshore in the vicinity of an island which is about 2 feet above
the water level (southerly of the fishing access). The reported
price paid is $25,000. for 1% acres, which leads him to expect a
major use of that land with no apparent solution to pollution.
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Mr. R M. Sharpe, Vice Pres.
_Bridrgewater Electric Companxw, e e
Bridgewater'“Vermont /”“‘**wl S T e e Tee

5% T understand that your u:mpany'has an 7 U
interest in the doodward ‘Reservoir dam located in
the town of Plymouth. For-.this reason I am sending
you a copy of my report on the structure as sub=-
mitted to the Commission after an inSpection last

' I have\again inspected this dam in May R
and found ,~for, additional/comments, the overflow
"cluttered with debris, d minor seepage condition,

:.and insufricient freebcard. e o e

‘35“ - \Ybur at;ention is invited to my appraisal L ML

of' the fitneaa of yhis dam, TR
T Yours very truly, 7 )

STEPHEN H. HAYBROOK
HYDRAULIC ENGINEER

SHH/ef , e e s ot
Enc. YL : L
. Lo, ; . ;
. v ] 4 . .
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§ ~June 9, 1953 Jow
.i "’ eﬁjwwéh',":ﬁﬁizf;if, " AR 73};
L 1 o oo
: \
Mr. Carl Bennett, Supt. \
. Woodstock Electric Company . “ S
‘WﬁSdﬁ%ock Vermont . 41 -hj A
" Dear Mr. Bennett: L T g REY
ear ennett: e . ° oy
. TN \\ . et
I understand that your company has an ~
interest in the Woodward- Reser. oir dam located in
the town of Plymouth., ™ For this reason I am sending
You a copy of my report on the structure as sube
.~ mitted to the Counissio tan\?n inspection last
f&ll. T ( \\ : T s - o
- (. /o 3
R - I have\ again 1nspected this dam in May
~and found,-for additional’ comments, the overflow .. C e
cluttcred with debris,—s minor aeepaga condition, v -
and 1nstficient freeboard. . . R R
o N\ A ' * o '“?g;ﬁﬁﬁ R
e \ “Your aétention 1s fnvited to my appraiaal i RENRENE:
of the “itness of phia dam, :
i Very truly yours,
) S~
STEPHEN H. HAYBROOK
HYDRAULIC ENGINEER
. snn/ar . A W
" Enc. . ' o n;“ﬁ'
oy U AN ~ R :.{ \'l‘;i ':&‘
» ’ .—
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Woodward Reservolr dam 1s owned and operated by a group of

water power operators, among whih are two electric utilities.

Because of thils connection the dam is reported to this Commission.

Pertinent data

l. Location of Dam = Tributary of Cttauguechee River, town
of Plymouth,

2. Ywners of dam = Bridgewater Woolen Co., Woodstock
Electric Company, Harris Emery Co.,
and A. G. Dewey Co. ~ combined to
form the Woodward Reservoir Corp.

3. Purvose of dam - Storage for stream flow regulation
) for power plants downstream.

. Size of reservoir - Surface area is given as 100 acres,
volume is estimated at 10,000,000
cu. ft.

5. Drainage area = About 2 sq. mi,

Descripticn of the dam

This dam is essentially an embankment retained by an unpaved
- masonry wall on the downstream side. It measures about 150 ft. long
and 30 ft, high at the maximum section. It bas a top width'of about
50 ft. While the downstream face 1s vertical, the upstream face
slopes ﬂt about 1 on 1, The latter 1is évotected by a concrete glab
which also serves as & flow retarding element. The dam is on s hard
pan foundation, |

A rectangular, concrete-lined overflow channel is provided near

the west end., It is L ft, deep and 4.5 rt. wide and has a practical



zontal slope. _ _

Directly underneath is = low level, regulasted outlet, It is
ft. dia. conduit equiped with gates and trash rack at the up-
vam end., The gate house sits at the entrance to the overflow
inel.

its on fnsznection

The dam was more recently inspected on Nov. 16, 1952 at a time
;he reservolr was well drawn down, Observations were as follows:

(1) On the downstream side, the stone masonry wall shows a
localized weskened condition in the vicinity of the over=
flow, A concrete lining below the overflow channel to
provide a wster face down the vertical wall is deeply
scoured from the action of waster. Also, there ls somse
foundation scour at the base because of the uncontrolled
vertical 25 ft. drop of any water passing through the
overflow,

(2) The concrete lining on the upstream face shows spalling
and cracking mainly in the upper portions.

(3) The overflow channel also shows a surface condition.

(4} There is congestion at the entrance to the overflow
channel due to the location of the gate house directly
in line and in close proximity.

(5) The structure has a massive section which enhances its
stability in general,

1sions:

In the writer's summary report on dems, this structure.was
filed in Group IT as being capable of some dameée in the event
.?re; As such, it should be maintaiﬁed.in a reasonable condition.
:élar attention may be dilrectes to: |

(1) Maintenance repairs,



(2) 1Installetion of a suitable spron below the overflow
channel to check scour at the base, and :

]
3

(3) possibly, some relief of the congestion at the entrance 1
to the overflow channel. :

BY fgt%bzhvw jﬂh )lﬂﬁPJ*””féﬁ-a

SYEPHEN H. HAYBROOK
HYDRAULIC ENGINEEZER

L
Publ}fﬂﬁervice_Commission
Deckmber 9, 1992



TER RESQURCES
YERMONT

- OFFICE MEMORANDUM

DATE  April 6, 1966

> the Record
Donald W. Webster
T: Woocdward Reservoir Spillway Dimensions

On April 6, 1966, the writer measured the spilliway section of
Woodward Reservoir and found the following:

Width of spillway « « « s+ « + » « « 14 feet 1 inch
Height of spillway walls above
spillway floor
West 8ide o « o« o o o o« » « 3 feet 5% inches
East 8ide . « o » » ¢.o « « 3 feet &% inches

This gives a capacity flow based on a coefficxen C =
" of 2% cubic feet per second,
257

B




HENT OF WATER RESOURCES
ONTPELIER, YERMONT

x

OFFICE MEMORANDUM

DATE  May 10, 1966

kil

For the Record

ROM: .Donald W. Webster

JUBJECT: Woodward Reservoir Dam

On May 10, 1966, the writer went to the Woodward Reservoir to inspect the
status of the outlet structure in accordance with instructions from the
Commissioner's office, The contractor was on the scene and in conjunction
with the writer, looked over the conditions at the outlet. The concrete
wingwalls and sidewalls of the spillway had been removed preparatory to
replacement. The floor slab of the spillway was still in place. A readily
apparent leakage under the spillway was visible from the area where the
sidewalls were formally located. The holes under the slab apparently extend
throughout most of the dam, However, the full extent is not visible so long
as the slab remains in place. The contractor wanted advise as to repair and
was Instructed that the Department of Water Resources was not going to supply
such technical assistance but that Mr. Webb, the owner, had promised in
October of 1965, that he would contact Peter Gratiot of Woedstock for engineerin;
asgsistance. The contractor was told by the writer that the State of Vermont
would suggest to Mr. Webb that the services of a professional engineer, Peter
Gratiot et al, be obtained and that the spillway floor be removed in order that
a full visual inspection could be made by the engineer in preparing a method
of repair. He promised to convey this to Mr, Webb.

The other two items that Mr, Webb was concerned about; the septic tank
gituation and the filling of the lake, were checked into by the writer. It
does appear that two new camps have been constructed on Woodward Reservoir
at which septic tanks are being installed with no leaching field and in fact,
direct discharge from the tank to the reservoir. This matter should be looked
into by our Water Pollution Control Inspector. The second problem of filling
into the reservoir concerns an area perhaps 100 feet square about one-quarter
mile south of the outlet structure. The contractor was told that there is no
State statute inforceable by this Department which can prevent such occurances.
Indeed, there would be some question as to this Department's responsibility
even if the "Lands under Public Watexrs" Bill had been enacted by the last
session of the Legislature as an determination would have to be made as to
whether this is initially a public water of the State of Vermont or whether
if a probably artificial reservoir falls in the realm of private property.

ROUTING
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B FARM AND WILDERNESS CAMPS

Timberlake + Indian Brook « Tamarack Farm - Saltash Mountain - Flying Cloud

PLYMOUTH UNION, VERMONT 05057

WINTER ADDRESS: Woodstock, Vermont 05091

October 22, 1965

Mr. Rheinhold Thieme

Commissioner, Department of Water Resources
Montpelier, Vermont

Dear lMr. Thiecme:

I am still awaiting a reply to my letter of some time
ago to you about inspection by a competent engineer of the dam
on the Yoodward Reserveir,

Personally, I am not in the least concerned about the condi-
tion of the dam, for I think it is all right, and that the small
loss of water has been going on for years, probably, and presents
no danger of anything more. However, if we have got to let dawn
the water, I want to do it before cold weather, since we have to
close the dam by the time the water starts to freeze in order to
get a good head for another yzar.

Will you please let us know, therefore, whether to forght
about this, or to expect a visit from your engineer. If the
latter, I should be glad to kaow when, so I can get a chance to
go out there with him and open the gatehouse, and also discuss
the whole thing with him. After Friday of this week, I shall be
“in Voodstock,

Sincerely, _
Nl (2. 2kt
y Sl
Kenneth B. ?feblb\

ROUTInN
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S " o FARM AND WILDERNESS CAMP.
i e R Lep . vl Timberlake « Indian Brook = Tamarack Farm + Saltash Mountain - Flying Clos

PLYMOUTH UNION, VERMONT 050!

WINTER ADDRESS: Woodstock, Vermont Oiﬂff

1
October 11, 1965

¥r. Rheinhold Thieme
Departuent of ‘Tater Resources
Montpelier, Vemont

Dear Yr, Thieme:

You may remember ocur little talk at the spring meeting of the
Vermmont Camping “ssociation.

We have a problem here about which Rex Jillson may possib
have written youe. /e have been losing a little water thraigh our dam
on Plymouth Pond (VWoodward Reservoir). It is not a bad leak, and it has
rrobably been poing on for years, but we should lile to have it inspected
by some competent engineer. Since the lake has a capacity of over
500,000 gallons, Rex 8aid that you people should be brought in on this.

I should be happy to know of vwhen such an engineer might come, so
that L could be there and talk with him., Of course we are very anxious

to save any large bill ait the present time, since we have ndibudgeted it,

but I suppose we will have to do what is immediately essential for the
safety of the dam.

Sincerely,

Aeanaitl ,g.?if,cw-

Kenneth B. Webb
kbw/fm
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ATER RESOURCES
. VERMONT

OFFICE MEMORANDUM

L]

parr  October 26, 1965
he Record o .

ald W. Webster
38 AN
oodward Reservoir ‘ fT;LG}x~BGi_1>

The writer contacted Mr. Kenneth B. Webb of Farm and Wilderness Camps, ~
oodstock, Vermont, in regard to the leak at the dam on Woocdward Reservoir.
t appears that although there has been surface deterioration of the masonry
ace of the dam over the years, the problem involved at the present time,
owever, is that of a leak around the gate structure., After discussion with
r. Webb, he was advised that this probably would fall in the nature of repair
ather than of reconstruction of the dam. However, he was further advised
hat should an- investigation show that the dam or a portion would have to be
econstructed then it would neot be either ethical or legally possible for the

epartment or representatives thereof to take an active part in the design of
ny improvements.

Mr. Webb stated he was cognizant of this and the reasons for it, and agreed
hat he would contact Mr, Peter Gratiot for advige,and if the wmatter was simple
epair or maintenance then there would be no further need for action by this
epartment. If, however, it should necessitate reconstruction or other
nvolved work, then this Department will be advised and the necessary legal
equirements will be met.

- vy




FARM AND WILDERNESS CAMEFE

Timberlake « Indian Brook « Tamarack Farm - Saltash Mountain ~ Flying Ci

PLYMOUTH UNION, VERMONT 05

WINTER ADDRESS: Woodstock, Vermont DY
. 3

%
Kpril 1st, 1966 !

Megsrs, Dola Te-is, Chm,
Horvey Gray
Nonald K. isr¥in

Dray Friends: _ :
1hig 18 Just to inform yeu in compliance with the law thet wo are goin

to nale the minor repsirs on tle apillway at Woodward before you put in the now bric
Yo aro applying to tle Wa-er Resourfes Board for permission to moke these repalrs, ¢

[

they arc required 4o assure the safety of any dam impounding more tﬁan 500,000 callc
oi‘ vater. |

Tncidentally, we £ind thet the inke is regarded as "piivato", since it
wag format orig nally by building the dame This isg novs %o us, and interesting, sinc
if some of thope throttle-hapny watere-gkicrs winv prefer %o infest small lakes rather
than going to Borogceon or Champlain become too dangorous to owr canoccista from tho
three canps on the Teservoir, we may be able to do gsorething abcut 14,

Ve certrinly are gled to h-ve the I-bdang going in (and e hope-a gli
ly wider bridge) for it wss sormctimes lerd to porsusde 2 new driver of onc of the bi,
busges at the start of camp tivt he shanld go over thab old wooden bridge. _'Ch:r only

talvingenoint tros that the bridge had n't gone tlru yotl

Sincerely,

P.Se llerriam is Just welting for tle above permission from tln'WI?B

‘bo got started on this job, KW
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APPERDIX C

PHOTOGRAPHS

View from right abutment showing gate house.

View showing left abutment, gate house, spillway and access bridge.

fiew showing gate house, spillway and bridge.
Close-up of spillway and access bridge.
View of right abutment.

Dovnstream view of low-level outlet.

View of downstream channel and downstream masonry face.

Close~up of downstream face showing exposed reinforcing
remains of training walls.

View showing seep downstream of dam.

Close-up of seep.

and
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#1. VIEW FROM RIGHT ABUTMENT SHOWING GATE HOUSE

#2. VIEW SHOWING LEFT ABUTMENT, GATE HOUSE,
SPILLWAY AND ACCESS BRIDGE

c-1
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#3. VIEW SHOWING GATE HOUSE, SPILLWAY AND BRIDGE

#4. CLOSE-UP OF SPILLWAY AND ACCESS BRIDGE
C-2
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#5.

#6.

VIEW OF RIGHT ABUTMENT

DOWNSTREAM VIEW OF LOW-LEVEL OUTLET

c-3
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#7.

VIEW OF DOWNSTREAM CHANNEL AND DOWNSTREAM
MASONRY FACE

g
'
{
!

#8. CLOSE-UP OF DOWNSTREAM
FACE SHOWING EXPOSED
REINFORCING AND REMAINS
OF TRAINING WALLS




N

#9.

#10.

VIEW SHOWING SEEP DOWNSTREAM OF DAM. NOTE
CARDBOARD BOX LOCATION IN THIS PHOTO AND IN
PHOTO #8.

CLOSE-UP OF SEEP

c-5
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E

Information as Contained in the National Inventory of Dams
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